Irreversible inactivation of magnesium-dependent neutral sphingomyelinase 1 (NSM1) by peroxynitrite, a nitric oxide-derived oxidant.
Previous results have indicated that the generation of ceramide by hydrolysis of sphingomyelin by magnesium-dependent neutral sphingomyelinase 1 (NSM1) is reversibly inhibited by hydrogen peroxide (H2O2) and oxidized glutathione (GSSG). This redox-dependent reversible regulation of NSM1 activity has been shown to involve the reversible formation and breakage of disulfide bonds. In this paper, we show that peroxynitrite, a nitric oxide-derived oxidant generated by SIN1, inactivates dose-dependently the NSM1 activity in an irreversible manner. In addition, we show that, in contrast to the reversible inhibition of NSM1 by H2O2 or GSSG which involves the formation of disulfide bonds, irreversible inactivation of this enzyme by peroxynitrite generated from SIN1 is likely due to definitive oxidative thiol modification. These results suggest that depending on the nature of the oxidative stress, the enzymatic activity of NSM1 could be reversibly or irreversibly inactivated.